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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on August 8, 2006 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

3. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Drawings 

4. Figures 1 -3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
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any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

5. The disclosure is objected to because of the following informalities: Undefined 
acronyms, such as "SiON" on page 7, line 1 . The examiner suggests that applicant spell 
out all the acronyms when using them for the first time in the specification. 

6. The disclosure is objected to because of the following informalities: Typo error. 
Adding a space in between "Si02 and "film" on page 7, line 2 is suggested. 

7. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Objections 

8. Claims 1 -8 are objected to because of the following informalities: 

9. In claim 1 , line 8, the phrase "thickness of a portion of said insulating film" is 
informal. Changing to the phrase "a thickness of a portion of said insulating film" is 
suggested. 

10. In claims 5-8, line 1, the phrase "any one of claims 1" is informal. Changing to the 
phrase "claim 1" is suggested. 

1 1 . Typo errors in claims 6 and 7, changing "Si02 to Si0 2 " are suggested. 

12. Appropriate correction is required. 



Application/Control Number: 

10/588,775 

Art Unit: 2811 



Page 4 



Claim Rejections - 35 USC §112 

13. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

14. Claims 1-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

15. Claim 1 recited the limitation "characterized" on line 5, is unclear as to which 
structure is characterized. 

16. Claim 1 recited the limitation "projects to" on line 6, is unclear how does the field 
plate portion project to the drain electrode. 

1 7. Claims 3 (and 4) recite the limitation "a thickness of a portion of said insulating 
film", is unclear which thickness of a portion of said insulating film is being referenced in 
claim 1 - the thickness of a portion of said insulating film in line 8 or an additional 
unclaimed thickness of a portion of said insulating film. 

Claim Rejections - 35 USC § 103 

1 8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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19. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

20. Claims 1-4 and 6-8, as best understood, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shur et al. (Pub. # US 2005/0087752 A1 , published on April 
28, 2005, filed on October 26, 2004, Prov. filed on October 27, 2003) in view of Shirai 
(Pat. # 5,422,505, patented on June 6, 1 995). 

As for claim 1 , Shur et al. shows (Fig. 5) a field effect transistor 220 comprising a 
III group nitride semiconductor layer structure 212/214 including hetero junction ([0025], 
lines 6-8 and 15-17; [0033], lines 5-6), a source electrode 224 and a drain electrode 226 
that are so formed on said semiconductor layer structure 214/212 as to be separated 
each other, a gate electrode 222/230 formed between said source electrode 224 and 
said drain electrode 226, and an insulating film 218 formed on said semiconductor layer 
structure 214/212, characterized in that said gate electrode 222/230 has a field plate 
portion 230 that projects to said drain electrode 226 in the form of an eave and that is 
formed on said insulating film 218. 

However, Shur et al. fails to show a thickness of a portion of said insulating film 
lying between said field plate portion and said semiconductor layer structure gradually 
increases from said gate electrode toward said drain electrode. 
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In the same field of endeavor, Shirai teaches a thickness of a portion of the 
insulating film 14 lying between the field plate portion G and said semiconductor layer 
structure gradually increases from the gate electrode toward the drain electrode (Fig. 1 ). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the thickness of a portion of the insulating film lying 
between the field plate portion and the semiconductor layer structure gradually 
increases from the gate electrode toward the drain electrode, as taught by Shirai, in the 
device of Shur et al., with the motivation to improve the current driving ability of the 
device. 




As for claim 2, said semiconductor layer structure 214/212 has an AIGaN/GaN 
hetero structure (Shur: [0025], lines 6-8 and 15-17). 

As for claim 3, a thickness of said portion of said insulating film varies stepwise 
(Shirai: Fig. 1). 
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As for claim 4, a thickness of said portion of said insulating film varies 
continuously (Shirai: Fig. 1). 

As for claim 6, said insulating film 218 is a Si0 2 film or a SiN film (Shur: [0029], 
lines 8-9). 

As for claim 7, said insulating film is a laminated layer of a SiCb film and a SiN 
film (Shur: [0029], lines 8-9). 

As for claim 8, a drain field plate electrode D2 connected to said drain electrode 
D is arranged on said insulating film 14 between said gate electrode G and said drain 
electrode D (Shirai: Fig. 1). 

21 . Claims 1-5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Martinez et al. (Pub. # US 2003/0235974 A1 , published on December 25, 2003, 
filed on June 25, 2002) in view of Shirai (Pat. # 5,422,505, patented on June 6, 1995). 

As for claim 1 , Martinez et al. show (Fig. 3) a field effect transistor 30 comprising 
a III group nitride semiconductor layer structure 32/33/34 including hetero junction 
([0016], line 2; [0030], line 23-25), a source electrode 39 and a drain electrode 40 that 
are so formed on said semiconductor layer structure 32/33/34 as to be separated each 
other, a gate electrode 42 formed between said source electrode 39 and said drain 
electrode 40, and an insulating film 38 formed on said semiconductor layer structure 
32/33/34, characterized in that said gate electrode 42 has a field plate portion 42a that 
projects to said drain electrode 40 in the form of an eave and that is formed on said 
insulating film 38. 
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However, Martinez et al. fails to show a thickness of a portion of said insulating 
film lying between said field plate portion and said semiconductor layer structure 
gradually increases from said gate electrode toward said drain electrode. 

In the same field of endeavor, Shirai teaches a thickness of a portion of the 
insulating film 14 lying between the field plate portion G and said semiconductor layer 
structure gradually increases from the gate electrode toward the drain electrode (Fig. 1). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the thickness of a portion of the insulating film lying 
between the field plate portion and the semiconductor layer structure gradually 
increases from the gate electrode toward the drain electrode, as taught by Shirai, in the 
device of Martinez et al., with the motivation to improve the current driving ability of the 
device. 



FIG.3 35 
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As for claim 2, said semiconductor layer structure 32/33/34 has an AIGaN/GaN 
hetero structure (Martinez: [0030], lines 23-25). 
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As for claim 3, a thickness of said portion of said insulating film varies stepwise 
(Shirai: Fig. 1). 

As for claim 4, a thickness of said portion of said insulating film varies 
continuously (Shirai: Fig. 1 ). 

As for claim 5, said insulating film 38 is a SiON film (Martinez: [0017], line 1). 

As for claim 8, a drain field plate electrode D1 connected to said drain electrode 
D is arranged on said insulating film 14 between said gate electrode G and said drain 
electrode D (Shirai: Fig. 1). 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ref s B-D are cited as being related to field effect transistor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Meiya Li whose telephone number is (571) 270-1572. 
The examiner can normally be reached on Monday-Friday 7:30AM-5:00PM Eastern 
Standard Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ML 
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